Activated leukocyte cell adhesion molecule is involved in excitatory synaptic transmission and plasticity in the rat spinal dorsal horn.
Activated leukocyte cell adhesion molecule (ALCAM), a member of type I transmembrane immunoglobulin superfamily of cell adhesion molecule, is expressed in the surface membrane of various cell types including neurons. In the spinal cord dorsal horn (DH), the first gate for the sensory and pain transmission to the brain, the expression and function of ALCAM have not been known yet. Therefore, we here investigate the synaptic function of ALCAM in the substantia gelatinosa (lamina II) of the spinal DH, as well as its expression in the DH. Bath-application of ALCAM/Fc or CD6/Fc, the recombinant human IgG1-Fc chimeric proteins, specifically potentiated C-fiber-mediated excitatory synaptic transmission and predominantly increased spontaneous release of glutamate. In addition, the development of long-term potentiation, a form of synaptic plasticity, at excitatory synapses was significantly inhibited in the presence of the recombinant proteins. The functional roles of ALCAM in the spinal DH were further supported by immunohistochemical analysis; it showed that ALCAM intensely expressed through laminae I/II with the exception of lateral portion of the dorsal part of inner lamina II and distinctly co-localized with molecular markers of C-fibers, such as peptidergic calcitonin gene-related protein and transient receptor potential vanilloid type 1 and non-peptidergic isolectin B4. This study, for the first time, suggests the modulatory roles of ALCAM in the excitatory synaptic transmission and plasticity in the rat spinal DH.